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Summary. A 90 rnin ligation of the middle cerebral artery 
(MCA) followed by 72-hour reperfusion appeared to 
cause calcium deposition in vascular myocytes of the 
tunica media and thc pcrivascular tissue 01 the Sprague 
Dawley rat. T h e  presence of  smal l  ovoid to  large  
irregularly shaped intracellular opaque dcposits were 
demonstrated by light and electron microscopy. Using 
X-ray elemental analysis the chemical nature of the 
deposits  w a s  found to b e  calc ium phosphate .  T h e  
functional significance of this first demonstration of 
acute calcification following transient ligation of the 
rodent MCA invites further studies. 
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Introduction 
Occlusion of the middle cerebral artery (MCA) is a 
common approach to the experimental induction of 
cerebral infarction (Fox et al., 1993; Herz et al., 1996). 
Although infarction can also be produced by placing a 
monofilament suture at the origin of the MCA, Wang et 
al. (1995) reported that in aged rats intracranial MCA 
occlusion was more consistent in producing cerebral 
infarcts. By varying the duration of ischemia, Du et al. 
(1996) showed that delayed infarction may involve 
apoptosis. With the extravascular approach, whether the 
occlusion is permanent or transitory can be controlled by 
whether or not the suture is removed. In the latter model, 
thc most common duration of MCA ligation is 90 min. 
Possible damage to the vessel, however, has not been 
investigated. This  paper reports a case  of calcified 
deposits in the MCA and adjacent tissue 3 days after 90 
min ligation and reperfusion. 
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Materials and Methods 
Histology and 
Histopathology 
Cellular and Molecular Biology 
Adult male Sprague Dawley rats weighing 250-300 
g were used in this study. Animal care and anesthesia 
were in accordance with the PHS Guide for the Care and 
Use of Laboratory Animals and our institutional animal 
use guidelines. Rats were allowed free access to food 
and water until surgery. They were anesthetized with 
ketamine, placed in a stereotaxic apparatus, and the 
surgical area cleaned with 2% iodine. Bctween the left 
orbit  and  the  left external auditory canal a 2.5 c m  
incision was made to expose and split the temporalis 
muscle. Under an operating microscope a section of the 
exposed temporal bone was removed with a dental drill. 
T h e  dura  cover ing the  middle  cerebral  artery was  
removed with watchmaker's forceps. The MCA was 
ligated for 00 min with an 11-0 suture just proximal to 
the crossing of the internal cerebral vein. The complete 
interruption of blood flow was confirmed under the 
microscope. During these procedures, body temperature 
was monitored with a rectal probe and maintained at 
35 T with a heating lamp. After 90 min the ligature was 
released and the restoration of blood flow confirmed 
visually. After wound closure, rats were returned to their 
cages (ambient temperature 21  to 2 3  "C) and allowed 
free access to food and water for 72 hours. At the end of 
th i s  t ime ,  t h e  r a t s  w e r e  anes the t i zed ,  perfused 
intracardially with saline and then with 10% phosphate 
buf fe red  fo rmal in ,  a n d  the i r  b r a i n s  r emoved  f o r  
histological examination. 
From three rats that showed signs of ipsilateral 
cortical necrosis, tissue containing the ligated MCA was 
removed from the cerebral cortex under a dissecting 
microscope. Samples were cut into approximately 2 mm 
square  cubes ,  post f ixed i n  2 %  osmium te t roxide ,  
dehydrated in ascending concentrations of ethanol and 
embedded in Araldite 502. The polymerized blocks were 
sectioned at l p m  and stained with toluidine blue and 
examined by light micro2copy. Selected blocks were 
further sectioned at 800 A, stained with uranyl acetate 
and lead c i t ra te  before  examined by t ransmiss ion 
electron microscopy. 



